This article analyzes the hip and knee reconstruction section of the Orthopaedic InTraining Examination (OITE). All of the hip and knee reconstruction questions from 2005 to 2009 were analyzed, and the following data were recorded: number of questions per year in the hip and knee section, total number of questions on the OITE per year, national average score by year in training, references cited, taxonomy classifi cation of each question, topics that were tested, imaging modalities used for a given question, and treatment modalities tested. Eight percent to 9% of the questions on the OITE each year were hip and knee reconstruction-related questions. Performance improved with each year in training, but not by a statistically signifi cant amount. The most commonly tested topics over the past 5 years were anatomy and physiology, ligament and/or gap balancing during total knee arthroplasty (TKA), surgical approaches, properties of polyethylene, periprosthetic fractures about an arthroplasty, and questions dealing with the mechanical properties of implants. In 4 out of 5 years, the majority of questions were classifi ed as Taxonomy 1 (knowledge and recall). The bulk of the questions each year did not require the examinee to interpret a radiograph or make a treatment decision. The most common references cited were from Journal of Bone and Joint Surgery (American), followed by the Journal of Arthroplasty. This detailed analysis of the hip and knee reconstruction section of the OITE should improve resident performance, and may serve as a study tool for the OITE.
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T he Orthopedic In-Training Examination (OITE) was the fi rst specialty examination of its kind, and has been administered by the American Academy of Orthopedic Surgeons to orthopedic surgery residents since 1963.
1,2 Currently, the OITE tests residents' knowledge in 12 categories, although there is some overlap in content between the various sections. These categories are hand, foot and ankle, hip and knee reconstruction, spine, orthopedic science, medical-related issues, pediatric orthopedics, musculoskeletal trauma, orthopedic diseases, shoulder and elbow, sports medicine, and rehabilitation. It has been shown in the past that scores on the OITE correlated with a passing score on the American Board of Orthopedic Surgery written examination, which is taken at the completion of one's residency training.3 In a study by Klein et al, 3 PGY-3 residents who scored greater than the 32nd percentile, or PGY-4 residents who scored greater than the 27th percentile on the OITE, had a failure rate of 0% on the boards. 3 A similar study from the same institution found that the average OITE percentile at the PGY-5 level in individuals who failed the boards was 15Ϯ12. 4 Thus, given the correlation to a passing score on the American Board of Orthopedic Surgery written examination, programs have begun to emphasize the importance of the OITE. Until recently, however, little published data exists on the analysis of the questions that are used in the OITE. Thus, given its increasing importance and emphasis among residency programs, a detailed analysis of the questions is an important step in improving scores.
Until 2008, to our knowledge, no publications analyzing the content of the OITE existed. The foot and ankle, orthopedic pathology, sports medicine, musculoskeletal trauma, and hand analyses have previously been published. [5] [6] [7] [8] [9] [10] Thus, modeled off of prior published analyses, [5] [6] [7] [8] [9] [10] we set out to provide a detailed analysis of hip and knee reconstruction section from 2005 to 2009.
MATERIALS AND METHODS
All of the hip and knee reconstruction questions in the OITE, as labeled by the American Academy of Orthopedic Surgeons, were analyzed from 2005 to 2009. Items that the test makers deleted due to poor performance were not included in this study. The number of hip and knee reconstruction questions was recorded for each year, as were the total number of questions that were counted for the examination in each year. The percentage of questions that were in the hip and knee reconstruction category was calculated for each of the years from 2005 to 2009. In addition, the overall average score among all years-intraining in the hip and knee section were recorded for each calendar year. This was further broken down into the national average score in the hip and knee reconstruction section for each level of training from year-in-training 1 (ie, postgraduate year 2) to year-in-training 5 (ie, post graduate year 6). The data for year-in-training 0 (ie, postgraduate year 1) was not recorded, as many programs do not require their residents to take the examination at this level of training, and these residents have not had enough orthopedic training to justify the analysis of their scores.
The hip and knee reconstruction questions were then analyzed by 2 separate examiners and classifi ed according to the taxonomy classifi cation originally described by McGuire 11 and Buckwalter et al. 12 According to this classifi cation, taxonomy 1 (T1) questions pertain to memory, recall and knowledge, taxonomy 2 (T2) questions either require the examiner to make a diagnosis or interpret a radiograph or intraoperative problem, and taxonomy 3 (T3) questions involve management, decision-making, and/ or treatment questions. 11, 12 The references provided by the American Academy of Orthopedic Surgeons for each question and the specifi c topic tested for every question were recorded. We also analyzed the imaging that was used in a given question and recorded the data using the following categories: none; radiograph(s); magnetic resonance imaging (MRI); radiograph(s) and computed tomography (CT); radiograph(s) and MRI; CT and MRI; photograph, radiograph(s), and photograph; and radiograph(s) and nuclear medicine study. The type of treatment tested was also analyzed. Basic topic questions on total knee arthroplasty (TKA) and total hip arthroplasty (THA) were not recorded as treatment unless the clinical vignette asked the examinee to treat a given problem with a TKA or THA.
STATISTICAL METHODS
Cumulative national average scores for the hip and knee reconstruction section of the OITE were considered as a primary outcome measure across all years-in-training for every calendar year from 2005 to 2009. Analysis was done using rate ratios (ratios of the score of each respective section divided by the number of persons who took the examination) and their 95% confi dence intervals. For each rate, a comparison was made between the scores among residents beyond their fi rst year in training and the reference category (ie, residents in their fi rst year in training, or PGY-2). Statistical signifi cance was reached if P values were found to be Ͻ.05.
Multivariate regression analysis was then conducted to observe the effect of the number of T3 questions and the year-intraining on the performance on the examination. The independent variable of T3 questions asked and year-in-training were forced entered into the model. The number of T3 questions asked was evaluated as a continuous variable, and year-in-training was assessed using dummy variables with the reference group being year-in-training 5. P values Ͻ.05 were considered statistically signifi cant and found to be significant predictors of mean OITE scores.
RESULTS
In accordance with the projected distribution of questions set by American Academy of Orthopedic Surgeons 13 , the number and percentage of hip and knee questions asked on the OITE from 2005 to 2009 was essentially the same, with the percentage ranging from 8% to 9% (Table 1) . Although national average scores improved numerically with increased orthopedic training within a given calendar year ( The references that were cited more than 2 times over the 5-year period are listed in Table 3 The most common types of questions asked were taxonomy 1 (T1), such as anatomy and biomechanics topics, and taxonomy 3 (T3), which required the examinee to make a decision on the management of a clinical problem, such as intraoperative gap balancing for fl exion/extension instability/tightness (Table 4) . Over the past 3 years, the number of T1 questions has increased, with fewer questions in the T2 and T3 categories. Using regression analysis, the number of T3 questions had no effect on the overall performance on the hip and knee section of the exam, regardless of year-in-training (PϾ.05).
The majority (Ͼ50%) of questions each year did not require the examinee to interpret radiographs (Table 5 ). However, for the majority of questions that included imaging, examinees were asked to interpret plain radiographs, with less focus on more in-depth studies, such as CT, MRI, or nuclear medicine (eg, 3-phase bone scan). Somewhat unique to the hip and knee section, recent examinations included a photograph of a failed implant and asked the resident to determine the cause of failure. Further, a recent trend toward decreasing the number of questions that require the resident to interpret imaging was apparent, with only 14% to 27% of questions in the past 3 years including imaging of any form. The topics that were tested at least 3 times in the past 5 years are listed in Table 6 . As the table shows, test makers consistently ask questions on ligament and/or gap balancing during a TKA, surgical approaches, properties of polyethylene, periprosthetic fractures about an arthroplasty, and questions dealing with the mechanical properties of implants. Sixty-eight percent of all hip and knee questions over the past 5 years came from the 17 topics listed in Table 4 .
Although 53% of questions do not involve making a treatment decision, the most common treatments tested are revision THA (eg, for periprosthetic fracture, dislocation, etc), TKA (most commonly involving gap balancing for fl exion/extension instability/tightness in the operating room), and revision TKA (Table 7) .
DISCUSSION
Although the OITE was originally designed to measure the knowledge of orthopedic residents compared to their peers, to establish a minimal standard of knowledge for all residents (ie, to serve as a guide to orthopedic knowledge), and to measure the quality of teaching at training programs, 1,2,5-10 its emphasis by most residency programs has grown considerably. Now, most programs expect a minimal performance standard from their residents, and although it was not its original intended purpose, 1, 2 some authors have correlated performance on the OITE to achieving a passing score on the American Board of Orthopedic Surgery written examination. Additionally, many programs have lectures and review sessions geared toward improving knowledge on topics covered in the OITE.
Based on national performance data, there were no signifi cant (PϾ.05) differences in national average scores in the hip and knee reconstruction section between all years of training, including between YIT-4/5 and YIT-1. In general, residents achieved a lower percentage of correct answers in the hip and knee reconstruction section than in other sections such as trauma, shoulder and elbow, and sports. 9, 10 Thus, it would be appropriate for the orthopedic educators to modify their teaching methods during OITE preparation sessions to cover some of the more commonly tested topics listed above. Particularly, focus should be placed on gap balancing, periprosthetic fractures, polyethylene properties, postoperative complications (eg, infection, nerve palsy, dislocation), implant materials (especially alternative bearings) and biomechanics, and intraoperative decision-making situations. While the ultimate goal of orthopedic residency is to become a knowledgeable and profi cient surgeon, if residents focus on learning the topics in Table 5 for the OITE, scores may potentially improve.
Because of the vast amount of orthopedic literature, being effi cient and focusing on high-yield journals becomes essential when studying for the OITE. By examining the most commonly referenced journals from 2005 to 2009, it is our recommendation that orthopedic surgery residents read articles written in the Journal of Bone and Joint Surgery (American), Journal of Arthroplasty, and Clinical Orthopedics and Related Research for OITE test preparation. By focusing their time on these journals, we believe that residents would be able to answer the majority of questions correctly in the hip and knee section.
The most common treatment questions tested were related to the treatment of TKA, revision TKA, and revision THA. Thus, residents should focus on the causes of postoperative complications of hip and knee arthroplasty, study treatment options (and algorithms) for periprosthetic fractures and dislocation/instability, and should be familiar with the indications for revision TKA. Further, "fl ex the knee (and hip)" has been a repeated treatment option to initially manage a postoperative footdrop. Finally, the complication(s) associated with performing an isolated cemented liner exchange in hip arthroplasty, namely dislocation/instability, have been a frequent topic over the 5-year time period.
Like prior OITE analyses, [5] [6] [7] [8] [9] [10] there are some limitations to our study. First, we only analyzed questions that were categorized as "hip and knee reconstruction" by the examination writers. However, some questions in the past 5 years dealt with arthroplasty patients, but were included in musculoskeletal trauma, for example. However, since the American Academy of Orthopedic Surgeons makes the examination and assigns a section to every question, we only analyzed those questions in the hip and knee reconstruction section. In addition, this is a relatively short time period for analysis. However, given how rapidly orthopedics changes, an analysis in the past 10 years of questions may not be clinically relevant to today's OITE examination. Finally, there may be some bias as to how we classifi ed a particular question in a taxonomy class. However, Buckwalter et al 12 has previously shown that at least 85% agreement exists between test makers and residents of varying levels of training when classifying a particular question.
Keeping in mind that an orthopedic surgery resident's focus should not be performance on the OITE, it is our hope that orthopedic residents will review the information in this paper and modify their study habits for the OITE to potentially improve their performance.
